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(57)Abstract 

PROBLEM TO BE SOLVED: To facilitate repair welding 
for cracking by repairing cracking generated on a nozzle 
by an overlaying layer having multilayers in a welding 
crosswise direction with a specified pass numbers, in a 
nozzle for a gas turbine provided with a blade part and a 
side wall. 

SOLUTION: In the case where cracking 30, 31 generated 
on a gas turbine nozzle are repaired, a multilayered 
overlaying layer having 3 pass or more is formed in a 
crosswise direction by means of TIG welding after the 
cracking 30, 31 are completely cut by means of carbide 
cutter. In the case where cracking generated o the 
nozzle is repaired by the overlaying layer by a gas 
turbine nozzle made of Co-base casting alloy including 
C: 0.20 to 0.30% by weight, Si: 1.0% or less, Mn: 1.0% or 
less, Cr: 20 to 32%, Ni: 9 to 12%, W: 5 to 10%, Fe: 5% or 
less, and B: 0.0005 to 0.015%, the overlaying layer is 
formed of Co- base alloy including C: 0.03 to 0.10% by 
weight Si: 1.0% or less, Mn: 1.0% or less, Cr 20 to 30%, 
Ni: 15% to 23%, W: 3 to 10%, Ta: 5 to 15%, and Zr. 0.05 to 0.7%. 




http://w\vw!9.^ 1 1 17705P1 ... 2009/12/04 



(19) 0*H#f)FJr (JP) 



o» ^ 18 4* It ^ # (a) 



^m^fU -117705 

(43)^»B ¥JxEll*F(1999) 4 £270 



(BDintci. 8 mm^ 

F 0 1 D 9/02 10 1 

B 2 3 K 35/30 3 4 0 

C 2 2 C 19/07 

F 0 1 D 5/28 



F I 

F 0 1 D 9/02 10 1 

B2 3K 35/30 3 4 0M 

C 2 2 C 19/07 H 

F 0 1 D 5/28 



mam* w&vR<Dm7 ol (^i3H) 





*MPF9 - 286518 


(71)fflKA 


000005108 










(22)fflK0 


9 ^(1997) 1OE2O0 












«BB IE= 






















(72)5fiW* 










3?««03i:rfrA^"r-bTBi#i# to 














02mmm 










^«»0i£Tfr#irrHTei#i^ *fci£ 








tfc0Sr§MPW0*n:»rt 






(74)f<3SA 













(57) 

HUB] #3SUi©i«tt, &mmisx$-vy£Zos 

CO. 03-0. 10%, Nil 5-22 
%, C r 2 0-3 0%, W3~ 1 0%, T a 5-1 5 
%, Z r 0 . 0 5 ~ 0 . 7 C o ^©iS 

•3 * 7 * ZM® L if > ffl / X;b tZtifrm 



Si 6 




(2) 

1 

immi i ] mmts wmmmwcmft>tiitv>r f 
a©^ig^»»»tt^ai t i5i us? twaisnr^s 

<y*~)lt%Mz., &MT\ CO. 20-0.3 0%, S i 

1 . 0 %M~F, M n 1 . 0 % WT. C r 2 0 ~ 3 2 %, 
N i 9- 1 2 %, W5- 1 0 %, F e 5 %WTRtf B 
0.0 0 0 5-0.0 1 5%%*atSC oSHjg^*^^: 

u fflimw&tmmK.£r>?me-gti. &&&&& 

MltMMT\ CO. 0 3 — 0.10%, Si 1.0%J^ 20 
T, Mnl.0% JMT. C r 2 0 - 3 0 %, Ni 15- 

2 3%, W3— 10%, T a 5 — 1 5 %Rt>*Z r 0 . 0 
5-0. 7%£#t?c o g-&:feb> -f 
3#x*-t£yffl/X/k 

olM^it), Nii^<> CM, CrlMW 30 

CoS»Jg^«fc»3«:S35rx^-t: 

tifijISC oSSBi^ocaoo. l 0-0.4 0fg©C 
-eyfflyX/l/o 

[11*356] H*lS lfcfe^T, fufe/XVW±*g»£*f 40 

-H'>fflyX;b 0 

[IS*iS7] H#JS3~5£>vvfn*N;:*5^T> MIE/ 
X;Mi*8**ru K«H3b^»»S*iP[iR:3/^fiU: 

1 Om£t±©gSKSt*tlTV«^fX^-t!yffl/X 50 



t$P*]¥ 1 1 - 1 1 7 7 0 5 
2 

nfclM F^*-;Ufc^«H^feSuf2C o 0 

* ^ ?jx * - 1£ y x;i/T-fe ot, iy XMinmz 

B&EAffig&Jlttiffiec oJHIifi^J: *), N i 

< „ C », C r K&tf W*tf '>£ < , T a £#Cyf5ffl C 

oS^±!)ft5i:i:, XJi/Rtf&/"X;H4*S£*r 

3S*«»»JittB9iBC oS»3fi^OC»O0 . 1 0- 

0 . 4 0 flg<0 C ***rr 3 M IB C o 6 4 s # * 

a^-fc^ss^rx^-e^fflyx^tfeoT, ^/X;i/ 

«£*u WE*«j«»Jii4ffiiaco«ifji^ocMo 
0.10-0.4 omtDcmz^tzmzc om&&fre> 
xt±/&o*tuSByx;w±aa^^L, mn.m 

mimmcommm££&K>. nh^<, cm. c 

r M&t>'W«tf'>& < , T a fuf2 C o «fc <0 

%%>fix?-\£ymsxji 0 

im$Ml 0] ff*il8X&9k:*5^T. mzsXM* 

ffi&ffi&&#&ffi£mvi*2icmm-£tix\i>&z£ ;x 
it/RUwim/XMtnm^ u mmm^m&vm 

±os$ KM? nri^s #x e / X)W 

im3&% 1 1 ] ilt\ CO. 03-0. 10%, Si 

1 . 0 %JWT. Mnl.O %JMT. C r 2 0 - 3 0 %, N 
i 15-23%, W3 — 10%, Ta5~l 0%RXfZ 
r 0.05- 0 . 7 %^r#tyd £%WWL£t% C ol^ 
[If^lSl 2] II^ISI Hcfcl^T, A 1 1 % 

filTRtf F e 2 %«T© l mA-kZ-StSC £*<&Wl£? 

Z> C O S n"^o 

[is*jsi 3] m#mi ix« 1 2^^^5t/^T, ««t\ 

Ti 0.0 5-1.0%, N b 0 . 0 5-0 . 5% RtfH 

f o.o 5~o. 5%(Di@j^±^#ty^^^ ! lvrmfc-r^ 

C oSo"^o 

mMm 1 4 ] 11*15 11-13 <D^t nfrfc&^T, 

B 0. 0 0 5-0 . 0 2mm%^tSC£^Wi£t^C 
[fS#Ill 5] IS*IIl 1-1 4 <Dl/^"fn*Hcfc^T> 



3 

*s LTmvt>tirc*-\±yy x>utmz. it&mm #x * 

X XPSfiAM . 250-1 , 600tT?& 0 , MIB#X If > 

ttffi#x*-t£y 0 

[000 1] 
[0 0 0 2] 

[$*©&«] *x*-if>©yx;b mm) mm 

5c LfrU C©«ffi*iilSfc:£i;SKI5llfc£i^«:/X 

£§lt S c lz ? =7 v 2 tf£ C a c i: & 

a Q c:©J:^^»}§B#©^fea^{i:^«6^t3Ei;fc^ 

[0003] ttMLt-rz;X)im&£tLTii. nmx* 

C : 0.2 0 — 0.3 0%, Si : 0.75-1.0%, M 
n : 1 . 4 - 1 . 0 %, Cr : 24.5-30.5%, N 
i : 9.5-1 1.5%, W: 6.5-8.0%, F e : 2 
%fiTF, B : 0.0 0 5- 0.015 %£r#*g|gp{± C 

o <j; »? < ffli/^nrv^ca 1 o . 

6 1 -546 ^fgfctifiHTC : 0.01-1% , C 
r : 15-40%, N i : 5-1 5%, W : 2 - 1 2 
%, Ta: 0.0 1-5%, Zr : 0.00 5-0.1 

%, sas c o 5 & a #x * - tr yflm&g c o 

£##IP^2tiT^ac c©£&li* tt^©KSSlgi; 
iffilS{fc14£|iPt£ft±TagWT'W, Mo, Al, H 
f, Ta, Nb^©JS#*H8Lfcfc©-C»So 
#r»W7-316293 % &$SfC«, C : 0.05-0.45 
%, C r : 2 3 - 3 0 %, Ni : 9.5—1 1.5%, 
W : 5 — 1 0 %, T a : 0 . 0 4 — 0 . 4 4 %, Z r : 
0.2-1% „ KffiliCofr5ftaifl»iligCoS3-& 

« * tf w& fflvfc arx * - e y»IWIB^* nr i ^ 

a o SfcRiaHc«fM 3 l I 7-224337 ^&$gfcfcJ\ C : 0. 



(3) mmw- 1 i-i 17705 

4 

0 5-0.4 5%, C r : 1 5 — 3 0 %, Ni : 5-1 
5 %, W : 3 - 1 0 %, T a : 1 - 5 %, Z r : 0 . 0 

1 - 1 % , sarac ofrz&zmmm&c oim 
±t>*^n*fflv^c**x^-ey#s*^^^nTi/>ao 

LfrU ^ n ^ / X;b R-ffl$©£-&£$&*ffi L 

10 KifllfflCoI^t [C : 0. 1 0 , C r : 2 0, N 
i : 10, W: 15, 8!C o m 1 #*No. 6)^iP# 

atc-rafeftc«*o.2 3%*^o. i 3tWfc»iiu 

SST-C : 0 . 1 3 %, C r : 2 9 . 8 2 %, N i : 
1 0.22%,W: 6.7 7%, SCo(Sl^No.^ 
&) tffflt/^tlTVa,, IKW0 9 7/1 0 3 6 8 
(C : 0 . 11-0.20%, C r : 2 0-3 0%, N 
i : 15 — 22%, Ta : 5-1 5%, Zr : 0.05 
-0.7%, m^Co (^l££No.5))£aW4Hfc: 
20 WrM¥4-221035^(C : 0.0 3 — 0. 1 %, Cr : 24 
-32%, N i : 1 4 — 2 2 %, Ta : 2-8%, C 
e : 0.0 2-0.7 5%, £§g|S C o ) ^jtfMasStlTt^ 

<iE>o 

[0 0 0 4] 

iWi:br. 3tfx^-tr>'©xnsfi*±#*-&afei6 

?nacfc, ife3>>W:/Ftf-f*A>»«T?B:SI&' 

U-^gi:«nfciH£*«rtt*^f a^&^ 
S**U^;l/©ffijai*ttT»S c fcjb^HS 7gfin*# 

35 a l^tt No . 7 mttZ < f£ffl £ tlT £ fc 0 Lfr L 
[0 0 0 5] «SSf«EO#«ttOffi^ 

5 - tf y X;u t * n^ffl v ^'x ^ - tr y & r/ 

[0 0 0 6] 

50 (l) *&mii, WMt. KH»OPi«IMi:»»t6tifc* 



5 

XJ-X±. L<&3~4^X-?\ £)l$©l*|ffi§&lf 

0^n, f£i$&m&Jl©^*ffifre>$^gtt^®£[Hm 
mtt^u m.mmm-£h<\mi£ \ omm*ji©fc©j^ 

[0007] (2) *nwte, Mfflt, mm^nmc 
m^f^nr^-f wt-jitzmx., nnr\ co.2 

0-0.30%, S i 1 . 0 %JMT, Mnl.O %UT, 
C r 2 0 - 3 2 %, N i 9 ~ 1 2 %, W 5 - 1 0 %, F 
e 5 %J£tTRtf B0.0005-O . 0 1 5 % %*atSC oli 
ig^&fr 5> & £ #X # - tr yffl / X;I/{c 35U>T, 15/ X 

BAffig&JiaSft'F* co. o3~o. io%, s 

i 1 %JKT, Mn 1 %WT, C r 2 0-3 0%, N i 1 
5-2 3%, W3-1 0%, Ta5~15%MZr 
0.0 5-0. 7%%^tsC oI^54S<:J;M 

[0 0 0 8] (3) *%B^{±. 2<BW±, »*L<1±2 

£l5S^TtW5tl/c^-l'K , )^^i:^I^, Co 

Nii^<, cs, c r «affw«w>a < , t 

afc£tfCog^J:Dftacfc**l«JrrSo 

CM0. 1 0-0.20%, CrM3.0~5. 

o %& tf w*& i.o~2.5 %e# «t o < -r a c 

t, N i »^ 8.0—1 2 .0%®tt ttf 

[0 0 0 9] (4) *58Stt, gasfc, ^MgB£>W«&fc: 
^tf5ftfc1MF?*-;l/i: CoS»ii^«t 

0 ft s # x 1: yms XMds^T. msXMtnm 

tu l3l2«ua»S»ttB9SC o SHiS^O Ciff)0. 

1 o~o.4 oflgoca&Wf ac og^&a^&st 

[0 0 10] (5) tti£<D (2) - (4) © 

?>z. £*&&£•? Zo 

[ooii] (6) *mitt. (2) las^r, zmu 



(4) ftm¥ 1 1 - 1 1 7 7 0 5 

6 

eSotilt^tlfd^ F**->l'i:&fii*.;fc8ufEC o 

Ox CM, Cri&ffWim<» Ta£^&fu8BC 
iErtffiSSBfcfcftlfS C o K§|jg£-&© C »©0. 10-0.40 
[0 0 12] (7) *ISWt±, (2) fcfc^T, X3B 

Sot, m; XMtnm&ML. m.mkftzm&<o$im. 

§§j££:&© CiOO. 1 0-0.4 ofg©c***rrst& 
82C oI^54SCfc, xt±/&tffuBE/X;w±ft 

20 mizftmrnm&tmc ommm^n'o. cm, 

C r ftft tfW«M>£ < , T a £^ty tulS C o «fc 
[0 0 13] (8) *»Wtt, (6) Xti (7) fc*^ 

i&SJilii 0aunm:©§£fcfiE£nT^3C££^g^ 

30 -rso 

[0014] (9)*M, IlTf, CO.0 3-0. 

10%, S i 1 %1UT, Mn 1 %fcTF. C r 2 0-3 0 
%, N i 1 5 - 2 3 %, W 3— 1 0 %, T a 5 - 1 0 % 
fttf Z r 0.0 5-0. 7%%^tS££%:%f1!kt?ZC o 

[0 0 15] Mfc, *»Wtt % S»T\ A 1 1 
tfF e 2 %WT© 1 aW±*^€?il Xtt/Rtf T i 
0.0 5-1.0%, NbO.O 5 — 0 . 5%&t>*H f 0.05 
-0.5% © 1 «M±*£*JC fc* &t>"/X{± B 0 . 0 
40 0 5~0.0 2%5ftfi:i:^®^nCol^E 

[0 0 16] (10) *»ctl^Col^EJ: 

So 

[0 0 17] (11) *«Wtt, SMffffiilt, Mtitm 

t. z-\*y?4 xzicmfeztitzit-zyyu-v 
t, m.yi'-FfcirtfoLTmvzrLrcz-eysXfr* 

50 )i<D®&'\<Dmmj3xxnum.ti i 1 , 2 5 o°c » 



7 

SLOil ,4 0 0-1 ,6 0 0°CT-£D, itijK#X£- 

mmm ic x o t h&s nra « s nxv * c t t -r 

[0 0 18] ^BEfc&SfSfcffltfx^-tryti, HUJiE 

© (i) ~ (8) o^-fn^tE«©3!fx*-if>ffly 

[0 0 19] *^(CfcV^T, j§Jg*IfcLT3><XJSU: 
©l^l£flM-r§;:i:tJ:<x ftS!«(2tfr4B<!>&^ 

tti o«-e*»), ^-fyoftsit^Tisi Onfiiha 

[0 0 2 0] Sfe, *^(CfcV^T> ftHSiSgJgOg* 

[0021] wkRvffitmto&mttoMkim^ 20 

§ d fct j; u-ywM©^ 
0. i~o.4 fsfc-r 5: fctcfcomgtt^fpiiu ai^ 

[0 0 2 2] *%Wlz*5tf2>fiXZ-£ym/XMZ<& 

Mi&jsx<Dmm/x>i'<D\um&ti i 1 , 5 0 o°c m 

(1,4 00—1,6 0 0°C) £\^ ttefeTSl/^SJtT 

stii^^^a, icfo^tot8oi?^i 0 30 

tev>TP«gfiT?feSe: ££Jl^fcHU *f§e£©F/r£©*ifl£ 

9 c £*&Wi£tZ>t><DT°&Z> 0 
[0 0 2 3] *^OC oI^^?©»SttflOfijS 
©#1Sli\ N i fitfl 5-22 %, T a fitf 5-10 
%, Zrfttf 0.05-0. 7 % fcf£*0^tJt^T^ 

£-$1© (N i , C o)» T a*SfflK:W!S»£:«fffi*-a:SM 

tCcfc^T, ^S^)tS;0 : W^^tt^[n]±$-&?»«)^ 40 

(N i , C o), T a3^ffi(plC-S«fit±««fc«TfflL 

[0024] ±aa«*fc«k»3, 7g&*ffi^LTl$©?gtt 

50 



%^ffB 1 1 - 1 1 7 7 0 5 
8 

[0 0 2 5] ±.M%L$.T\ Ta : 5.5-8, Zr:0. 
1-0.5 ©ttfflt»*tltf, cfc0^U-^JS*^< 

[0 0 2 6] *»W©JS»WRfc^sns*7ElRo^ffl 

[0 0 2 7] C r ttSEfiT-p^Sffit^ffiftlWtftM 

srtansiTTfii 2 o °m±.<Dmu£tz>o &l 3 0 

±?iJra-f£i:effi©-££tt£*ft3o $fc[5]B$tC, Cr 
a C tt&& LZZMW a LfO^n A 

Kffctti-aKjo - 5 (mi UTO^&feOttffifiSSftOfa 
±£$4t5«, — 0.5/im a±©^*&tottia 

ioT> C rfi&2 0-3 0%©fSB# ! £f£L 
2 5 — 3 0 Ll/\, 
[0028] CttO.03% C r £&Mt*& 

Ta, Zr, Nb, TiStfHffi:^ 

McRftft**i«u dne>©^ti*©mfflS:t»©{4^ 

t a * 5 - 1 5 %aa«rr5*f8i!B©£&t?tt c ©Sim* 
^<65i:Ta'J7 f-&K{kftWI6att»fcili«lfc«f 

ISU 0 . 1 £ L < > <Nrt<i. 0.0 4 -0.095%, <fc 
00.08-0.09 £ U\ 
[0 0 2 9] N i l4-»fc1^SfflO$Stt*«Hf-r* 

£•%© (N i , Co)J a**ffifc«Wfc*TtH*-frSC 
3 o C©fcJ6N i ©jiijn*i'>&< fcfc 1 
5%£^fS-£, 2 3%<fcD£< LTt^©?A^tiM# 
T*f?ftt^©T\ 1 5~2 3WSU\ ftfc, 1 9- 
2 2 LV\, T a It 5 %J^±T'M Cm<tVa&Bf8. 

tz>7imr*&zti\ mc*nm-&&fc]s^Tii. cn 1 . 

C 0)3 T a4*ftJBHWb^1l|3&4l«bffiiaafiRtf«J» 
fi5iStt*lB[I±S-eS^ft7C*Tf»So L^U 15% 
*a*T#»tiSftlt-S 4: M C Kfb^*S B B H SW^i§f J 

Taitf5%<fc^Ml/^ (Ni, C 
0)3 T a *a^JSHfb^«B©«fW«*^>ft <*©%*« 

%©S5H^'S$ L < , #tCTa ; 5.5-10 %W$ 

[0030] vm.3%&L-tT*®micmmL-c?v-7& 
m*?nmtz>o 3 %*?ir?(± ; e©$jii&f# 

Tx W»©±RS«1 0%AfiU\ 1ft, 4-7 %*< 



(6) 

9 

[0 0 3 1 ] ZrliO.05% U±T\ %LR&itjimt 

(n i , co)3 t a&z&mmit'&tovvrm-mm! 

c fcfr 5&S©7g*t?&S,, ^infiti o . o 5 % *$§t? 
lifOM^S^Ot, 0.05% tt±#»$ U\, 

s ft, z r ©gsiraa* 0.70% w±t-rs tfe&ft* 

fll"F*-&Sfci&^-0±IBtt 0 . 7 %tf LU\ 

0. 1-0.5 %tftf%Ll\ 10 
[0 0 3 2] T i tt^tajB«7C*Tfa&t). ffiMKmit 

Vatf#rliiLMr& i &m%:fi}-tZ*tZo £fc-g&H<M© (N 

1, Co) s Ta©£Jil?SNt£1*fc|ig«ft (Ni, Co), 

0.05% fitTTa^- oastt^^n^sfe i %«±s 

UlLTfeajRtt^a^OT, 0.05-1% tfffS L 
l\, Wflc, 0. 1-0.6 

[0 0 3 3] Nbf±0.0 5% ttlt'C tSnLTMC 
Sft«B*^«LTiSiaafi*l5l±S-&a*^ 0 . 5 % * 
ttilTiMlfcSHirrs fcKfbflWttUfcWtfl LiSSSlfi 20 
WftSo ft£oT, 0.0 5-0.5 %A^SU^ 

IfC t i RtfH f 3?fc#fctt*saitrrsc:i:£<fc^T 

[0034] H fl± 0 . 0 5 % J^±TJ^{W^fiSOTiHT 

ifi^Tftto . 5 % a±iq*Tt.*nw±©«i«ti»iflf 

?nSl^. GcoT, 0.0 5~0.5%WSU>. 
[0035] B 14 0.005 %J.^±T*^!S{b7t^h L 

$>m&m*mz?z ^0.005-0.02 

LV\ 0.0 0 5 -0.0 1 %#§?£ LV\ 

[0036] AU4 950 !C«±©fifS"FT?«^^iB 

9 5 ovuT-c*imi£%;&.mff&f$.zn%M£fr 

1 %WT* ,? »$ bv\ 

[0 0 3 7] C&tfB&HfcSAqfS*^ Fe-C, 40 
F e-B^C0F e^^JSIWSSKlftSo Fe^tL 
T ifetnTr S £ £: i: o T £ n ?> 6tc^O#® t 0 14 lfiu± 

2 %wTfcfts<fc3£3Brrs©##£ li\ 

[0 0 3 8] S i&tfMntt, mMm£LX'&%frt>& 

« o . o 5 % JSLkaamu a?£ i %^a^T?isp-r?. £ 



¥sm¥- 1 1 - 1 1 7 7 0 5 
10 

mtt> i %u4Tfc-ra©*wsbt\ wtx s i o.o 

5-0.5%, MnO. 1-0. 5 tA\> 

[0039] *^Kfees^x^-tryfflyX;W4t& 

a©CoSHig^*fflva<lfcA^#So iWSL 
<l£C 0.2 0 — 0.3 0%, S i 0 . 3— 1 . 0%,Mn 
0.2-1.0%, C r 2 4 . 5-3 0 . 5, W6 . 0-8 . 
0%, N i 9.5—1 1 . 5 %,Fe2. 0 % UTF, BO.O 

02-0.015 %*?sts c o mmm^t'&^o 
ft<»miiaM&m£immttn£mvT°&zi>\ c ^©n 

[0040] mm/XMi., mfcuxzmmcgtfzrc 

jgs i , 4 o o- 1 , 6 o o°c©**x^-e >Ttt ttW 

&E*J*#*LTt> 1 0 5 B#P^6kgf/mm 2 t*3tt^»«S 
&#9 0 0°CJ-)Ui©C oKWifi^^fflVfetU 

tt2a©fc©tf#$u\, 2is§ja^©^-e>yx;b 

«\ ffla/Xrt/fcittSLTSSWfc^ftK^iSTttfc: 

i^tf, fiE*©«5ffiiSfi l 3 0 0°C$©#X 

^3 i:^©^ # ;l/SStiiB<**3 l 0 5 ^1 4kgf/m 

[0041] yx;bgp^i±, «fiti^©afii^Hi©a«, 
t * 5 * ^ « y >7<DnB<Drc!ibic®m*mfcf zm&ff& 

2>o / X)imt<Dttn(D®mfelZ, §£8 0 mm, H4h 
T* 1 AX©T I GffiSfcTJgffiSnfclf- Frtfc»Hl# 
^Lft^» LT*fr3 ©#»$ Lt\ <fc t>£Jn#?g 

SStt 4 0 0 TCfitTtfJffS U\ 
[0 0 4 2] ±IE@W*i»£*Sfc»©fS*ffiJ!fX*- 

tr>a, ?oi§^-e>'yx;i/'\©^xAt)pfi)g* ,i i , 

400-1, 600 °C, $f $ L < l± 1,450—1, 55 
o°c-u&*), ?0S^-b*yXb-K©^^;bSg^9 2 
0 °C1^±T-^ «3 , iSX e > ©SWXjgJg*'! 5 9 0 °C 
W±6 5 OiCiXTT^O, >©?g*8&*tf 3 

7 «£UJ«ff5n«. C L H V (Low He 

at Value) ^fcfSo *^©f6*ffl^X^-tTy 
^ SJS^-H*>XP-Kli, 1 o'BfRgi 4kgf/mm 2 
iffflSS^9 2 OtfilhON i Sm^H B B^Xt4tt«^ 

^ 2asw»©*-tr>xu-F«. io 5 ^rai 

4 kgf/mm 2 HffiSfitf 8 0 0 °C £*±© N i SttttS"& 
[0 0 4 3] ffllSXb- KfcttN i a^©^ B B B si3g 



11 

> y*flf ffl-T S c fc £ 0 ¥&& 7 K*ffll^c«^ 

[0044] aja/x;w*ttt, waasm ite> 

[0 0 4 5] «±©tfcfr5, *I8EW\ JEESMBfc, MS 
£88 *-£:/7VX*fc0£Sftfc3aM.i:<D*- 

tr y 7 u - k bu e £ - t£ > y u - f e w js l t is t 1 & 
n 3 stu:© * - if > / xvi/ t fcis*ffl # x * 

[0 0 4 6] (1) »-t"yyU-KliNil^O 

[0 0 4 7] (2) >7U- Kttjfiffen— r-C 

U-Kfe<fctfS2Wd^-ey/X;WiN i S££ 
0»J6*3^54«o 30 
[0 0 4 8] #X£— \£y<D^^\qi_t^^rctbiC 

£y/ X;i"\©:tfxAt) najt^t&c, 1,450-1, 
5 5 ox; t-rsfeoTfcSo *-©z: tic* 



*JBfl¥ 1 1 - 1 1 7 7 0 5 
12 

©Bft^-lf y^^xrS)S^5 9 0°C-6 5 o°ch ttl 
l£, 5 3 0TU±<DMn.Um*fi-?Z> 1,4 0 0 °C1^± 

(DjSxz-eysXfrAnU&ZfitZfixz-vyt 
MUZ-£y£<Dm&f£ni/XTl±lcLtc®£(D%k&~i£ 

»5 5%j^±t-ra^i:A^T*ff, iinfeasa*» 

[0 0 4 9] 

fb¥fiSc» (fi*%) ^/K-To SSPttCoT-SSo £&N 
0. 1 *^No. 4£T##%ffl}Sta»K<fcS^-efc!K 
^No. 5*^6 No. 7 £^*UfcKSitoi$fc:«fcS£&Tfc 

a Q *5SW©iSiin#<ost*«ti 0.003% wt, ^ 

mtO . 0 0 3-0 . 0 1 5 %T-fe-3fc 0 No. 5©^(i 

*' i BllT'SiS^{I J f'^M^^#^iA*rp^fea £ htm 
fc£#frofc 0 No. 6fttfNo. 7l4rp!6£n"tVS}8An 

fcLTJBV\fc„ No. l*^No.5©}§inil$l±«Ji»JS» 
fccfcOfgfSLTcMl 0 0 NW^^rXy hfcSHfflSii 

'vtJSJqfcfcLfc, xx—>*y>f{±«Mr^T* 1 , 1 5 

0- 1,2 0 OtfcirailSL jt@ 1 6niST»jtaXLfco 
— 0OftlX**S{£ 2 0 LKS 1 6mm$T'lijMLto 
XLfc 0 Xx-^>y»Jcjgfc:JKHBn?iig 1.7-1.8 
m$T?ff*toia»fcg«©itg 1.6m. g?l,0 
0 0mm ©?§M$i:Lfco £43, {TOfrPXfclfc^TkX 
x-i/y^t[pH$-0©inX*^S(£2 0%fcL— 
£#£§$L*giILijPXLfc 0 No. SO^BCOfflSai 

[0 0 5 0] 

[an 



(8) 1 1 - 1 1 7 7 0 5 

13 14 



** 

IN 0- 


C 


S i 


M n 


P 


s 


C r 


N i 


W 


A 1 


Z r 


T a 


F e 


C/C(««) 


m * 


1 


0.039 


0.09 


0.41 


0.0G1 


0. 001 


24.45 


20.89 


4.88 





0.17 


6.98 




0-17 


JM*± 


2 


0. 040 


0. 32 


0.24 


0.001 


0.003 


25.20 


20.60 


5.37 


0.02O 


0. 21 


6.96 


0. 28 


0.17 


a 


3 


0. 060 


0. 03 


0.41 


0. 001 


0.001 


26.13 


21.53 


3.02 





0.17 


7.01 




0.26 


m 




O.0S1 


0.24 


0.24 


0. 005 


0.003 


25.32 


20.37 


5.51 


0.017 


0.33 


6.74 


0.07 


0.4O 


mt 


5 


0.124 


0. 24 


0.21 


0.003 


0.003 


25.60 


20.40 


5.53 


0.013 


0. 25 


6.92 


0. 08 


0.54 


it**** 


6 


0.08 


0.18 


1.38 


0.009 


0. 009 


20.15 


9.99 


14.87 








2.52 


0.35 


Jf 


7 


0. 13 


0. 75 


0.88 


0. 004 


0.006 


2fl. 82 


10.22 


6.77 


0.030 






0.12 


0.57 




B 


0. 23 


0.83 


0.43 


0. 004 


0.006 


29. 20 


9.92 


6.97 








0.12 







at 



[0051] b i ic^&mnmfr i o i mm, * u 
jfm turner oMmmm^-To i 0 3iz&mmmmm 

8~ 1 Ocm/min , ^Xf^Sfi^ 1 0 0 °Ct U 0 2&C 



to fcmMmK*\B\fc-£ 8cm/min)T 

1 Gjsjgu-co m&nms.8 0 a, /urani^ 1 0 0 

1,1 5 0t T-4 hhm?Z®MmmRtf9 8 2 °CT? 

[0 0 5 2] 
[H2] 



15 



(9) 



ftmW- 1 1 - 1 1 7 7 0 5 
16 



p* 


85 

Si 


i 


tn 

CM 


1 


to 

CM 


1 


O 
tn 




p 

o 
o 

OJ 

Ti 

o 

o 

CM 


E 


a 

O X) 
o * 

«P 


1 


in 


1 


to 


1 


O 


o 

Ml 


3 

IK 

5 

p ^ 

o Y 
o 


6 

ir 




o 
to 




o 
o 
«o 




o 

00 
O 


O 

CM 

r- 


d£ 


' 


o 


' 


-«* 

o 


' 


<* 

6 


d 


to I 
co 


id 


i 


o 
in 
r- 


1 


ID 

m 

o 


1 




CM 
<M 


H 


i 


<M 

r- 


1 


CM 

r~ 


1 


CM 
f» 
r-l 


CM 
•H 


P 

CO 
CO 


s- 

5 


1 


CNJ 

ro 




w 


1 


O 

n 


CD 

n 


^8 




CO 
CM 




r-~ 
CO 




co 
co 


ID 
CM 


Is 

nr> 


1 


»-l 
«t 




CO 


1 


O 


cn 
in 
* 






«t 

in 

CM 




CD 

in 

CM 




in 

CD 


CO 

CM 


* 


z S 

CO ft* 


CO 

CM 


CD 
I— 
CM 


r- 

CM 


r- 
m 

CM 


o 

CO 


O 
O 
a> 


O 
O 
CO 


* 

1 




sb 
«< 


« 


sb 


i 

*§ 


St? 


5t? 

«( 


!« 




$ 




s 






s 


f - 
<n z 




CM 


O 






CO 





[0 0 5 3] (1) ®&\t 40 
£&fflJ*fcJt^C*©##Sa"c?0. l 0% 

^v-rnt trv*x«e»H v 3 0 ottTf»s©E»L 50 



Hv 3 1 otgtifi/\ ft*g{ko§s*c»±sa-c? 

0.10% ttT«'»SU'»cfctf»*»ofeo 
[0 0 5 4] (2) K?g§l3fttt 

[0 0 5 5] (3) ^U-^WMHftt 
* U -^fiSK^tttt 9 0 0 1CT*m#*S*-£© 1 7 2 M 

O^No. 1T-7 5 0W ^No.4Tl ,0 5 6 Bf 



(10) 



17 



[0 0 5 6] (4) (£iM*;i/«#*ltt 
{g+^^;W£##14(i9 0 0 "CT^O-r &$BB-£© 
0.4% -ejpffiLfco ^©^u*$fc<fc3?gig&/l©{ft 

[0 0 5 7] (5) 

mmm¥fmi2 o 0^9 o orp^©ig}iui*+M^i/ 

3 0 0@T©«*i*giS£Tl¥{iIBLfco COlSLM 
-f7;l>3 0 O0&, tfX^-tfi/^-ffPalD S SS^ 

^?g^a©*sfi^i±^^i)p#{c < fc5?ga^so# io 

S5£©¥^T©££No. n?5mnK -£#No. 4T? 
fc. 

[0 0 5 8] (6) Mfitttt 
K«$tttt»IBa©aff t «t -3 fee r§St^i± N a 
2SO.-2 5%NaCl©)g£-i&T&So 
-Y y^- LTtg^tONaj SO* -25%NaCl&SSS&tt-tc£fli 
U 2 5I^IBIiq»a©««3!«>6J(Mttt*»fflLfeo ^ 

Siitt o . 2 kg/m 2 *s*pfc LtaWiOM-iiio*»6 

Lfco iMIfrtiESl 3mm, ff»«3m4:Lfe. ^©*£ 20 
[0 0 5 9] fil±, *^«09^WS^ft«fc-5K*aWO 

r§in# fc cfc *jSS14&tf ?S»&il©iSSeiSMtf tBS 

oT*5EW©i«T?*S ^ U -X#ttft tf 

tlfco 30 
[0 0 6 0] (%KM 2 ) H 4 tt, «fc Sf8*ffl 

tfyfVx^, I0(i^-t"yx^^>+7h> 
l 3(i^-i£yx^-y+y^;i/h, i s&^-tfyx 
^— 9\ l giix^x^y htf-x, 6i±uz/znsvV 

9 li^yyu-y^X^^^t 40 

st; ^ - tr y y xn^n^f n 3 sfog^ „ 
[0061] ^mffimiasttzfixz-eycommyi' 

- F 3 tt, N i «i@^£©¥*SIIS§jg$|-££ 0 . Mtt? 
C r 6 ~ 9 %, Mo0.5 ~ 5 %, W0 . 5 — 1 0 % , 
A 1 4 - 7 %, ST>*C o 0 . 5 -10%, *$tfN i £ 

XttcntcR e 1 -4 %, Ta3~9%, Hf 
0.2% VCF, T i 2 %J^T, N b 2 %JXF&tfM o 5 
%JXF© l JlU±*StyN i S^tiotliSSh 

So Kt±RSP 1 3 0ntt±, *<D£gH:f&2 50 



$#P*W 1 1 - 1 1 7 7 0 5 
18 

2 0mmJX-kT*£So C ©JJMSHiSiifiJ© 1 0 s Bf P^ 1 4 
kgf/mm 2 ©itfflSftti 9 3 0 °C~ 9 4 0 °CT*£ 0 » ftSG 

T'Al 2-5%, Cr 2 0-3 0%, Y0.1 ~ 1 %£ 
^*»WN i XliN i +C ofrt>%:Z1$&m*im<t& 

mssmfsrfT^x^nt^tcjusx 5 o-i so^m 
©ffsicsw«£te*w»fc. *m*s B B Bifig%t± 1 , 2 

5 0-1,3 5 0 °CTH?g{k®im 1,0 0 0-1,1 

0 0°C&tf 8 5 0-9 5 0XT'©2SBt^fl^fft/\ 
-iStf 1 M mttTOSiO y ' 5 0 - 7 0 fcM»%T- 
#TffiS-efc&©T*££o 3§2gXU-F5fc«fctff!3g 
7U- F 7 ttffiST\ C r 1 2 - 1 6 %, M o 0 . 5 - 
2 %, W 2 — 5 %, A 1 2 . 5 — 5 %, T i 3 — 5 %, 
Tal.5 -3%, Co 8— 10%, CO. 05 — 0.1 
5 %, B 0 . 0 0 5 -0 . 0 2 %, *3 <fc tf^a^RHS©^ 

mmtN i a^fcSN i ss^T**«-ra 0 ^ns© 
Mtc^o^ai-rSo £fte>©tffl©i o 5 b# 1 4k g f/ 

mm 2 ©BfflSSti8 4 0°C~8 6 0°CTSSo XU-F 
^Sfcli* C r &StWiA l ©teifcn-x-Y 

u w^tt^aftrco cns©N is^tiBaatiBia 

[00 6 2] «j® y X;i/ 2 o y ^ 2 ji© f>©T\ 
SMT\ C r 2 0 - 3 2 %, N i 9—1 2 %, W 5 - 1 
0%, Co 8- 10%, CO. 2-0. 4%, Si 
T. Mn 1 %«T, B0. 005 — 0.0 1 5 %Rtf F e 
5.0% JXR fcStyCog&^&tfJBl/^fU $fcT 

1 0 . 1 ~ 0 . 4 %, Z r 1 . 0 %JXF, Nb0.3%tt 
T. H f 1 . 0 %JUT&tfT a 2 . 0 %txT© 1 Wik±& 

^© 1 0 5 m rS 6 kgf/mm 2 ©iffflSfitf 9 0 0 °C~ 9 
1 0°CT'SSo Jfcflltt, ^n-XFSSO'fJ'l!^ 

aiT-^So sjs/x;i/©^^ffi©^^^-rsgp^{c 

ftttB B B ^P.*»3, MSEi5 0~2 0 0 (im©7^D 
*fttt H a H ©^^ES 1 0(imUTOfttti^'r§2i 

Iliaot 1 0 0-2 0 0 /im©J?SES*t» ^-X 
^St^n-7li:©P B 5©^jii:^5>^So KS^- 
HttSa^A 1 2-5%, Cr20~30%, Y0.1 
- 1 %£##.3£g|SN i XtiN i + Cofr5ftS^fr6 

Gf-et>o 0 1,1 5 0-1,2 0 OXT'JSWt: 

ffia^, 8 2 o - 8 8 o °ct i la^asaaw^s^si 
^nSo 

[0 0 6 3] ^2gyX;l/2 5t3cty : ^3gyX;l/2 7 



(11) 



19 



tt^—ytf 3S©fc€>T?» «MT\ C r 2 1-2 4%, 
Co 18-2 3%, CO. 05-0. 20%, Wl-8 
%, A 11-2%, T i 2-3%, T a 0.5 -1.5 

%, B 0 . 0 5 - 0 . 1 5 %, zsn^wMtD^rnvd 
X;Wiam©^^J; Df#^n&^$iiir B ffl$T££o # 
X^teifStt^fS&Sfc&lcC r Jb&iHiA 1 ©ffilfc 

B#R8 6 kgf /mm' £>f <f ffl Sfi & 8 4 0 °C ~860°C T & 3 o 

[0 0 6 4] *^SfiffilT*tti5'~try-r>fX^4fCfiS 
T\ C 0 . 0 3 - 0 . 1 %, C r 1 2 - 1 8 %, Til. 
2-2.2%, Fe30%~40%, Nb 2.5-3.5 
%, B 0 . 0 0 2 - 0 . 0 1 ggft&^HWK N i 
S*§N i SSBS^^Sffl^So KN i S^ii-&#t±. 
4 5 0 °C, lo'h^U- Xfi&ftfr&Jttf 5 0 kgf /W JK 20 

[0 0 6 5] 3^l/ 7 ^U-F(il 7 ST*, f#£ 
[0 0 6 6] ffifflJgftfcLT, AM#X, 6«j3^ffifflS 
[0 0 6 7] «±<D«jSfc«fcoT, 8£Wfc«fc 0^*14 

< / ^ > x* nfc#x e > aq&5 tu 
(fy/xvb^^xA^pss^ i , 5 o o°c , mm* 

-if Ko^-f;Waittf9 2 o°c, #x*-vfy 30 

©SWXfifi tt 6 5 0°CT&tK LHVig 
T3 7 %W±©38*JB#X*-£>#iiJ«T?#3o 

[0068] H6tt**»0|t43*ta*jayX;i/oisjffi 

K »> ;U 3 7 K 2 il<D^- > 3 6 tf—ftfcJBJ* 
?tl5„ ^-V3 6liH7©«fc5K-*#ft#£#tffc 

H^^ttTrtgpt^ai^^sKA-rs «fc ^ k^osk* 

T^a5{cji-f5«fc9^^ai?L*^^^te>n, ists 40 
r j; 9 -r > ^ y v *y h ^iiwa t «t o tj^si^ n 

t ; e<o5fesisoiis®<ko^aiffl^3bW{cai:§ t fc^^ 
T<$ai£ft3o 

[0 0 6 9] ^x^-tf>/X;wiH6{c^TJ;^^g 

SB©aS^fcffii£©J;5te*©ffl8T 1 , 5 0 0°C 

(D^77^3o, 3 n± 08 fcimr £^ 50 



#Bfl¥ 1 1-1 17 7 0 5 
20 

XA :1I^7'^ (X&IMtD SSWi^XB 

Hii^^-y^ (M<omm) -ess. cns<?)^777 

&0 8 GtffctSHfc^l"* 5E^7v ^£igfil£'y 
i»)Kl0 d«9J"T * 'tta*) 4SA^«S$ T? * 5 >y 

JSSStt/ X^M^ttLTHiftfctfSK &3 «fc 9 E 
fSttfco JSSKB5LT, tfX^-e^/X;!/*: 
i , 1 5 0TT4 hinj»^-r«»#fbfflai*«iLfe. 

[0070] sfe, mm^^yXDmmmmx'itm^ 
1 , 1 5 o°c vA#m$Mja&mxft"ctami&+z 

ffltfttt*U!*fTofc», 9 8 2TT©B#5ftMS£S6U 
•*M K£*— ;H*3fl8fcZ r 0 2 l<D5i^3-xy^fiS 

l fc 0 *t c n e. ffi^jss Lfc/ x;i/^^^t^« Lfi 

[0 0 7 1 ] $/c, ^-tr ygWX}gS(i5 5 0°C-6 

5o°ci:^^, ?imr£g5 3 o°cw±, g^gggpgs 
3 0-5 o-r^oSftJfiEH^aiat^-if^fc©* 

■So 

[0 0 7 2] 

1 , 5 0 OX »©jtfX*— £ ytcfcit5> XU— F, 7 

o*ftfcrai;*ft7©»s<j<nri)6fca»)» lhv^t 

So 

[02] T I GjS^SHOBfffiBIo 

[03] «mr*a«n-©S8ifiEit*^-rHo 

[0 4] *»Wfcffi*38rx*-Hr>0|aHKS|5»0»fBS 

0o 

[05] 04t^-r^x^— try<D#— if>xi^— 
tfVX;bg^oMA0o 

[0 6] *REfcfc«#x*-e:'fc*tts*jfft'*-tr 
>7X;l/£D¥ffi0o 

[07] 06©^/X;l/Oia5©#4tl0o 

[0 8 ] sjs / xjvcomn t mmm t z*tm®m 0 



21 



(12) 1 1 - 1 1 7 7 0 5 

22 

* L/7^7"l/-h\ 1 8-^-t*y^-^ 1 9-f-T 

2 2 -^iV^F. 2 8 ;l/7-(' X 2 5 
-!g2f£/X/k 2 7-fg31£/X;k 3 0, 3 1-* 



[02] 






(13) 



fflf 1 1-1 1 7 705 



[05] 




[H6] 
HI 6 



a 



SI 8 







(72)?£B#g /Jn^ It 



(72)fgB#f <£i£ IB* 



(72)|g0J# ggJf 



&ffl¥- 1 1 - 1 1 7 7 0 5 



G8frB] ¥£l 3¥l 1/1 1 60 (2 00 1. 1 1. 1 6) 



[^r^#^] #r^¥ ii-ii 7 7 0 5 

¥#1 1*M£2 7B (1 9 9 9. 4. 2 7) 
[f£il^»] aiaWttdHB 11-117 8 



[WHS 


■m m 


FF9- 


[SRR 




I7KH 


F01D 


9/02 


101 


B23K 


35/30 


340 


C22C 


19/07 




F01D 


5/28 




[F I] 






F01D 


9/02 


101 


B23K 


35/30 


340 


C22C 


19/07 




F01D 


5/28 





[ffitHB] ¥^1 3^3^3 00 (2 0 0 1. 3. 3 
0) 

[¥^ffiiE 1 ] 

7 Affig&jlic <fc ■=> Tffiii^n, 

fufB^ffiSSJIti: l OmJU±©g£fcifi£ti'tvsc:i: 

t? 3 fix 9— tr yffl / X;b 0 
CHI*3S3] XSPi:, KXSoPSiBfcKtf&tifetf-i'F 

V*~>l£%mz., SfiT% CO. 20-0. 3 0%, S i 
1 . 0 %WT, Mnl.0% JiTF. C r 2 0 - 3 2 %, 
Ni 9-1 2%, W 5 ~ 1 0 %, F e 5 %WTRtf B 
0.0 0 0 5-0.0 1 5%£#t?C og$Sjg£-£frC>& 

5 #7.2- tr yffl / X^wcfci^T, X/l^ftStf s 

0.03-0.10%, S i 1 . 0 % JMT. Mnl.0% 
£(T, C r 2 0 — 3 0 %, N i 1 5 - 2 3 %, W 3 — 1 
0%, T a 5-1 5%MZ r 0.0 5~0.7%^t? 

-H l 



X;i/o 

[WM4] 2{@iX±©J|g|5i:, ^4f©sa5MaSk:«- 

tSrtflx, C o Sil^i J; 0 45 ^ - E 1 yffl y X 

oTMii^n, H5fBWffi»Sj«t±H(jB2CoSi|jg^J: 
0, Nll^<, C», C r«RtfWS#'>&<, T 

fyi/X;i/o 

yfflyX;Wc4o^T, ^yX;I/©»a*^S^£0^?g 
ig^OCMOO . 10-0.4 OfgOCS^If-rSC o 

1 0mmJi(±OS$t)SS$nTV^^X2-tf>fflyX 

[n*«7] n^3~5<Dv>-rn*Hcfev^T, tusay 

Su8fi/X;Wifta*liU 8ft«tf$j|JSC>l*!ffiffl81l 



t$P*B¥ 1 1 - 1 1 7 7 0 5 



isx if ym y x/i/T-feoT, my XMimm* 
mmi^mmmimmc omm^^x n i 

< , CM, C r mRtfwmtf'pft < ^ T a ^frMfB c 

mmmmmmimmc oiijg^cci^o. i o~ 
&®&mim$zc oiis^ci©o. i o~o.4 

icx-Dxmmn, mm^mmm^mmtsmmmmm 

[if 1 1 ] SST\ C 0 . 0 3 ~ 0 . 1 0 %, Si 



1 . 0 %JWT. Mnl.O 96JKT, C r 2 0 ~ 3 0 %, N 
i 15-23%, W 3 ~ 1 0 %, T a 5 - 1 0 %RUZ 
r 0 . 05- 0 . 7 %##& d il tt^Co g£-# 0 
[ff^JSl 2] lf*«l Hcfc^T, fiST\ A 1 1 % 
WTRO'F e 2 %WTO 1 «U-t*3*y<: £*W®.£? 

& C O Ip#o 

[fS^l 3] IS*3S 1 lXt±l 2tte^T, .MT\ 
TiO.05 -1.0%, Nb0.05 — 0.5% Rtf H 
f 0.0 5~0.5%mfflW±£#fr£££^£-f3 
C ol^l. 

[SfisfcJg 1 4] 3H$£1 1~1 3<Dl/^n^t*3«/^Ts 

B 0. 0 o 5~o.o 2fi»%£^fr;i££ ! &m^sc 
[Hl*^ i 5] IS^rg 11-14 tfX^nfrfcfc^T, 
ft* L -T -Vfr 5 * S c £ t f S iSStt 

foL-cmttznrz2-'£yyX)i>i£ffiz.ti%Mmi}x2 
- 1" >{c huhb^- tf y/ X;uofflS^o«WS* 

X APSS*M , 250-1 , 600"€T'& 0 > BUlBtf X If > 

$nM^*nTv^cii^#mfc-r5^i*ffl^x^-if 
[w*ei 7] mm?-zyyXM^ ai«ai~i o 



-m 2- 



